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,QGLFDWRUNULJLQJ DQG LWV HYROXWLRQSUREDELOLW\ NULJLQJ DUHPHWKRGV WKDW HVWLPDWHZKDWSURSRUWLRQVRI WKH WRWDO
UHVHUYHVRIDEORFNOLHZLWKLQYDULRXVJUDGHOLPLWV)LUVWDVHULHVRIFXWRIIYDOXHVLVVHOHFWHGWKHGDWDDUHFKHFNHG





ZLWKWKHFRUUHVSRQGLQJYDULRJUDPSDUDPHWHUHQDEOHV WRPDNHHVWLPDWLRQVRI WKHEORFNVSURSRUWLRQVWKDW OLHZLWKLQ
WKHOLPLWYDOXHV

1.2. Indicator kriging in lithology 

7R EHJLQ ZLWK WKH FXW RII YDOXHV DUH UHSODFHG E\ WKH QXPEHU RI OLWKRORJLFDO W\SHV $V PHQWLRQHG EHIRUH WKH
VDPSOHV¶GDWDDUHFKHFNHGEXWQRZ LI WKHUH LVDVSHFLILFOLWKRORJLFDO W\SHLQDVDPSOH LW WDNHVWKHYDOXHDQGDOO
RWKHUOLWKRORJLFDOW\SHVWDNHWKHYDOXH)RUH[DPSOHLIWKHUHDUHHLJKWOLWKRORJLFDOW\SHVDQGWKHWKLUGRQHLVIRXQG










ZDV WKH UHFRUGLQJ XQGHU WKH KHDG³OLWKRORJ\´ RI WKH UHVLVWDQFH JUDGH DVZHOO DV RI RWKHU IDFWRUV WKDWPDNH WKH
H[FDYDWLRQGLIILFXOW2QHRIWKHVHIDFWRUVLVWKHSUHVHQFHRIILQHPDWHULDOLQWKHIRUPRIFOD\,QWKHGDWDEDVHHYHU\
FRUHVDPSOHKDGEHHQFRUUHODWHGZLWKRQHRIHLJKWOLWKRORJLFDOW\SHV






7DNLQJ WKH ILUVW OLWKRORJLFDO W\SH WKH YDOXHV   ZHUH XVHG WR FUHDWH WKHPRGHO YDULRJUDP DQG WKHQ WKH VDPH
SURFHGXUHZDVDSSOLHGIRUWKHRWKHUVHYHQW\SHV.ULJLQJIROORZHG:KHQDEORFNLVNULJHGLWLVHDVLHUDQGIDVWHUDOO
WKH NULJLQJ HTXDWLRQV WR EH IRUPHG WRJHWKHU E\ FDOOLQJ D VXEURXWLQH WR VROYH WKH HTXDWLRQV IRU HYHU\ VHW0XFK
FDOFXODWLRQ WLPH LVVDYHGE\FKHFNLQJZKLFK OLWKRORJLFDO W\SHVDUHSUHVHQW LQ WKHVDPSOHVZKLFKSDUWLFLSDWH LQ WKH
NULJLQJ HTXDWLRQV IRU HYHU\ VSHFLILF EORFN4XLWH RIWHQ VRPH W\SHV DUH DEVHQW VR DOO WKH VDPSOHVZLOO KDYH ]HUR
YDOXHVDQGLWLVQRWQHFHVVDU\WRFDOOWKHVROYLQJVXEURXWLQHLQWKHVHFDVHVDVWKHSURSRUWLRQRIWKLVOLWKRORJLFDOW\SH
LQWKHEORFNZLOOEH]HUR
7KHGLPHQVLRQV RI WKHPLQLQJEORFNVZHUH [  [ P )RU WKH HVWLPDWLRQRQO\ GDWD IURP WKH VDPHP




$IWHU WKH DERYH HVWLPDWLRQV D GHFLVLRQZDVPDGH WR VLPSOLI\ WKH V\VWHP E\ UHGXFLQJ WKH OLWKRORJLFDO W\SHV )RU
H[DPSOHRQH W\SHZDV³VDQG\ FOD\´ DQGDQRWKHUZDV³FOD\ VDQG´7KHVH WZRZHUHFRPELQHGZLWKDQRWKHU WZR
VDQG\W\SHVWRSURGXFHDVLPSOHW\SHRI³VDQG´ZKLFKWKHGUHGJHZRXOGH[FDYDWHZLWKQRGLVFULPLQDWLRQ7KHUHVW
UHPDLQLQJ WKUHH W\SHVZHUH VXUIDFH VRLO VRLO WKDWZDV ODWHUDOLVHG DQGKDUG FOD\V DQG WKHVH IRXU W\SHV JDYH FOHDU
HQRXJKGLYLVLRQVIRUWKHGHPDQGVRIWKHPLQLQJSODQQLQJ'HVSLWHWKDWWKHHVWLPDWLRQV\VWHPRIHLJKWOLWKRORJLFDO
W\SHVZDVNHSWEHFDXVHWKHFRPELQDWLRQRIIRXUW\SHVZDVPDGHODWHU











WR WKHTXHVWLRQ ³'RZHQHHGPRUH GULOOKROHV"´PD\EH ³$VRI QRZ WKH H[SHFWHGJUDGH LV &X DW D 
FRQILGHQFHOLPLWDQGDGHYLDWLRQ&X,IWKHVHFRQGGULOOLQJFDPSDLJQLVGRQHWKHQDWWKHVDPHFRQILGHQFH
OLPLW WKHGHYLDWLRQZLOOIDOO WR&X´1RZLW LV LQHYLWDEOH WKDW WKHTXHVWLRQZLOOEHSXW³<HVEXWZKDWZLOO
EHFRPHZLWKWKHPHDQJUDGH"´7KHDQVZHUVWLOOUHPDLQV³7KHH[SHFWHGPHDQJUDGHLV&X´7RIDFLOLWDWH
VXFK D GLDORJ ZKLFK FDQ EH D URXWLQH IRU SHRSOH IDPLOLDU ZLWK JHRVWDWLVWLFDO FRQFHSWV EXW OHVV IDPLOLDU ZLWK
H[SORUDWLRQ SUDFWLFH ZH VXJJHVW D VLPLODU LGHD )LUVW WKH H[SORUDWLRQLVW¶V TXHVWLRQ LV UHSKUDVHG VR DV WR NHHS LWV
PHDQLQJIRUKLPDQGVRDVQRZWKHDQVZHUIRUWKHH[SHFWHGFKDQJHZLOOQRWEH³]HUR´
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ZKHUH ĮL DUH WKH QHZ ZHLJKLQJ NULJLQJ FRHIILFLHQWV /HW =9 EH WKH UHDO XQNQRZQ PHDQ RI WKH GHSRVLW PHDQ
YROXPH"
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7KHFRYDULDQFH WHUP LQ FDQEH WUDQVIRUPHG WDNLQJ LQWRDFFRXQW WKDW WKHZHLJKLQJFRHIILFLHQWVĮL VDWLVI\ WKH
NULJLQJHTXDWLRQVDVIROORZV
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    WKHUH LV SUREDELOLW\ WKH VHFRQGPHDQ JUDGH QRW WR EH KLJK RU WKHUH LV RQO\ SUREDELOLW\ WR
DFKLHYHWKHWDUJHW7KHUHIRUHWKHJHRORJLVWPXVWGHFLGHWKDWWKHUHLVQRQHHGIRUQHZGULOOKROHV2QWKHRWKHUKDQG





































7KHKLJK JUDGH VDPSOHV DUH QRW D SUREOHP LQ JOREDO HVWLPDWLRQ RI WKH UHVHUYHV EXW WKH\ FUHDWH SUREOHPVZKHQ D
VPDOOHURUHEORFN LV WREHHVWLPDWHGE\D OLPLWHGQXPEHURIVDPSOHV LQ LWVSHULSKHU\6DPSOLQJGLVWULEXWLRQVZLWK
KLJKVFHXQHVVDUH WKHFDXVHRIGLIILFXOWHVWLPDWLRQSUREOHPVDQGJHRVWDWLVWLFVKDVGHYHORSHGV\VWHPV WR IDFHVXFK
SUREOHPV ,W LV D WHPSWLQJ WR XVH WKH VWDWLVWLFDO WKHRU\ GHYHORSHG E\ 6LFKHO DQG .ULJH IRU WKH XWLOL]DWLRQ RI
ORJQRUPDOO\GLVWULEXWHGGDWDEXWGHVSLWHWKHKLJKVFHXQHVVWKHGLVWULEXWLRQVDUHQRWQHFHVVDULO\ORJQRUPDO%HVLGHV
6LFKHO¶V W HVWLPDWRU GHPDQGV WKH UDQGRP GDWD ± LH QRW VSDWLDOO\ FRUUHODWHG ±ZKLFK LV QRW WKH FDVHZKHQ VPDOO




7KHGHVLUDEOH UHTXLUHPHQWV IRU D VDPSOLQJPDWKHPDWLFDO IRUPXOD DUH WKDW LWPXVW FRQWDLQ WKH VPDOOHVW QXPEHU RI
SDUDPHWHUVWKDWKDYHWREHH[SHULPHQWDOO\FDOFXODWHGDQGWKLVFDOFXODWLRQPXVWEHHDV\

3.2. Sampling primary gold 
7KHUHVWULFWLRQWKDWFDQEHSXWLVWKDWQRJROGSDUWLFOHLQDVDPSOHRIDSULPDU\JROGGHSRVLWPXVWFDQFRQWULEXWH

























NJ WKHELJJHVWDFFHSWDEOHJROGSDUWLFOHPXVWKDYHDZHLJKW OHVV WKDQPJ± LH LWPXVWEHEHWZHHQDQG
PHVK±VRWKHH[SORUDWLRQIRUFRDUVHJROGSDUWLFOHVFDQEHOLPLWHGIRUVHDUFKLQJIRUDQ\WKLQJELJJHUWKDQPHVK

3.3. Sampling of placer gold 



















RISXOYHUL]HVFODLP WKDW³RXUHTXLSPHQWGHGXFHNJRIEDVDOW VL]H PP WRPHVK LQPLQXWHV´$
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